Introduction Acute appendicitis is a surgical emergency and the most frequent aetiology of acute surgical abdominal pain in developed countries. Universally, its widely approved treatment is appendectomy. Like all surgical procedures, appendectomy can be associated with many complications among which are surgical site infections (SSIs). Despite the increasing number of appendectomies done around the world and the associated morbidities related to SSI after appendectomy, there is still scarcity of data concerning the global epidemiology of SSI after appendectomy. The current review aims at providing a summary of the published data on epidemiology of SSI after appendectomy. Methods and design We will include randomised controlled trials, cohort studies, case-control and crosssectional studies. Electronic databases including Embase, MEDLINE and ISI Web of Science (Science Citation Index) will be searched for relevant abstracts of studies published between 1 January 2000 and 30 December 2017, without language restriction. The review will be reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. After screening of abstracts, study selection, data extraction and assessment of risk of bias, we shall assess the studies individually for clinical and statistical heterogeneity. Appropriate metaanalytic techniques will then be used to pool studies judged to be clinically homogenous. Visual inspection of funnel plots and Egger's test will be used to detect publication bias. Results will be presented by country and continent. Ethics and dissemination Since primary data are not collected in this study, ethical approval is not required. This review is expected to provide relevant data to help in quantifying the global burden of SSI after appendectomy. The final report will be published in a peer-reviewed journal. trial registration number CRD42017075257.
IntroduCtIon
Defined as an acute inflammation of the appendix, acute appendicitis is the most frequent aetiology of acute surgical abdominal pain in developed countries. 1 Its currently approved standard of treatment is appendectomy. 2 3 In the USA, the annual number of people undergoing appendectomy in acute care hospital is estimated at 300 000. [4] [5] [6] Appendectomy can be performed through a laparoscopic or an open surgery technique, with laparoscopy being the most recommended method. [7] [8] [9] [10] This is because the former is associated with reduced postoperative pain, a short length of hospital stay with a subsequent earlier return to day-to-day activities, reduced postoperative ileus and better cosmetic results. [7] [8] [9] [10] Within the last five decades, the mortality associated with acute appendicitis has drastically dropped from 26% to less than 1%. 11 12 Like all surgical procedures, appendectomy can be associated with several postoperative complications like persistent ileus, cecal fistula, pelvic or abdominal abscess and surgical site infections (SSI). 13 SSIs are associated with a prolonged postoperative morbidity, which is a substantial additional healthcare cost, making this complication a concern for all surgical teams. 14 15 Some studies done in Brazil, Sweden, China and strengths and limitations of this study ► To the best of our knowledge, this will be the first global systematic review summarising contemporary data on the occurrence of surgical site infection (SSI) after appendectomy. ► This review will be conducted with strong and robust methodological processes and statistical analyses to help in providing the highest level of evidence that will help to acquire a better evidence-based decision making on this topic. ► A limited number of studies on the subject in low-income and middle-income countries could lead to an underestimation of the burden of SSI in this specific part of the world.
Open access the USA report SSI prevalence rates of 7.2%, 5.9%, 6.2% and 2.9%, respectively, after appendectomy. 16 Moreover, a recent systematic review on SSIs after appendectomy performed in low and middle Human Development Index countries (LMHDICs) 17 found a high rate of SSI in LMHDICs compared with data of isolated studies done in high Human Development Index countries. The aforementioned systematic review differs from the review we plan to do by the fact that our systematic review will integrate data from developed and developing countries; hence, this will help provide a global estimation of the burden posed by SSI after appendectomy. In addition, our systematic review will be associated with meta-analysis.
Faced with this gap in the contemporary literature, it is evident that there is still scarcity of data regarding the global epidemiology of SSI after appendectomy, despite the increasing number of appendectomies done in the world. The current systematic review and meta-analysis aim at summarising the available data concerning prevalence and incidence of SSI after appendectomy.
rEvIEw quEstIons 1. What is the global prevalence of SSI after appendectomy? 2. What is the global incidence of SSI after appendectomy? objECtIvEs This systematic review and meta-analysis aims to: 1. Determine the global prevalence of SSI after appendectomy. 2. Determine the global incidence of SSI after appendectomy.
MEthods And dEsIgn
This systematic review and meta-analysis will be reported in conformity with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 18 For the present protocol, the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) for Protocol was used for the reporting. 19 An additional file shows the PRISMA-P for protocol checklist (see supplementary additional file 1).
Criteria for considering studies for the review Types of participants We will include all participants regardless of their country, age and ethnicity.
Types of studies
We will include randomised controlled trials, cohort studies, case-control and cross-sectional studies. Only studies reporting the use of Centers for Disease Control and Prevention terminology and, diagnostic criteria for SSI will be considered. 20 21 Letters to the editor, narrative reviews, commentaries, perspectives and editorials will be excluded.
Types of outcomes
We will consider studies reporting the following outcomes with enough data to compute these estimates: ► Prevalence of SSI after appendectomy. ► Incidence of SSI after appendectomy.
Studies in which relevant data on SSI after appendectomy is impossible to extract even after contacting the corresponding author will be excluded.
Other criteria ► All published data between 1 January 2000 and 30 December 2017 will be considered. ► No language restriction will be applied. ► For duplicates of studies published in more than one report, the one reporting the largest sample size will be considered. ► Studies with inaccessible full text either online or from the corresponding author will be excluded.
search strategy for identifying relevant studies
The search strategy will be conducted in two stages.
Bibliographic database searches
Relevant articles published on SSI after appendectomy will be identified by searching Excerpta Medica Database (Embase), MEDLINE through PubMed and ISI Web of Science (Science Citation Index) between 1 January 2000 and 30 December 2017, without any language restriction. Text words, Medical Subject Headings terms related to SSI and appendicitis will be used (table 1) . When necessary, contact with authors for more information will be made.
Searching for other sources
We will scan the references of all relevant articles for additional data sources missed during our search, and their full texts will be retrieved. References of pertinent reviews will also be scanned.
selection of studies for inclusion in the review Two reviewers (CD and TNM) will independently evaluate the studies obtained from the searches, using an assessment form to ensure that the selection criteria are reliably applied. These reviewers will screen the titles and Open access abstracts of papers obtained, after which the full texts of potentially eligible papers will be retrieved by at least one reviewer. The two reviewers will independently review the full text of each potentially eligible study, compare their results and resolve any discrepancy by the arbitration of a third reviewer (JNT).
Assessment of methodological quality and reporting of data Methodological quality and risk of bias of included studies will be assessed using the tool of bias assessment for prevalence studies developed by Hoy et al 22 and the Cochrane's bias assessment tool for randomised studies. 23 data extraction and management All references identified after implementation of the searched strategy will be imported inside the Endnote software. All records obtained from various databases will be combined in a single Endnote library, and the duplicates will be noted and removed. A data extraction form will thereafter be used to collect information on the last name of the first author, year of publication, continent, country, study design, study area (rural vs urban), age groups (children or adults), sample size, mean or median age, gender, specific characteristics of the study population, high-risk patients for SSI (patients with diabetes mellitus and HIV/AIDS), clinical type of appendicitis (catarrhal, perforated, suppurated and gangrenous), medical interventions before appendectomy (antibiotherapy and analgesics) healthcare facility (primary or other centre), the surgical method (open surgery or laparoscopy), prevalence and incidence of SSI after appendectomy in the study population. For multinational studies, the prevalence and incidence will be reported for the individual countries. Where it is impossible to disaggregate data of multinational studies by country, the study will be presented as one, and the countries in which the study was done will be reported.
data synthesis and analysis After data collection, a meta-analysis will be conducted. Unadjusted prevalence, incidence and SEs for the study-specific estimates will be recalculated based on the information of crude numerators, and denominators will be provided by individual studies. To keep the effect of studies with extremely small or extremely large prevalence estimates on the overall estimate to a minimum, the variance of the study-specific prevalence/incidence will be stabilised with the Freeman-Tukey double arcsine transformation 24 before pooling the data using a random effects meta-analysis model. Heterogeneity will be assessed using the χ 2 test on Cochrane's Q statistic and quantified by calculating I 2 . 25 Values of 25%, 50% and 75% for I 2 will respectively represent low, medium and high heterogeneity. We will assess the presence of publication bias using funnel plots inspection and Egger's test. 26 Where substantial heterogeneity will be detected, meta-regression, and subgroup analyses will be performed to investigate the possible sources of heterogeneity using the aforementioned variables and the study quality. In case of substantial clinical heterogeneity, a narrative summary of our findings will be done. The inter-rater agreement for study inclusion between investigators will be assessed using Cohen's κ coefficient. 27 Data analyses will be done using the 'meta' package of the statistical software R (V.3.2.2 (2014-08-14), The R Foundation for statistical computing, Vienna, Austria). This systematic review protocol is registered under the review number: CRD42017070480 in the International Prospective Register of Systematic Reviews. 28 
Presentation and reporting of results
The study selection process will be summarised using a flow diagram. Quantitative data will be presented in tables of individual studies, in summary tables and forest plots where appropriate. The quality scores and risk of bias for each eligible study will be reported accordingly. This may be tabulated and accompanied by narrative summaries.
Patient and public involvement
In this study, data will not be collected directly from patients but in published studies available in main databases.
Potential amendments
Any amendment in the review process will be reported for transparency.
ConClusIon SSI after appendectomy is one of the complications of the surgical treatment of appendicitis. This systematic review aims at providing high-quality evidence on the epidemiology of SSI after appendectomy. We hope this review will help to sensitise surgeons to implement effective strategies to prevent SSI in order to scale down the burden SSI after appendectomy. review status Preliminary searches.
